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(54) Title: Organic Electroluminescent Device 



Abstract: 

The present invention relates to an organic electroluminescent device, In an organic 
electroluminescent device that is formed by including a first electrode, a second electrode, and 
a multiple organic layer film, a mixed layer on which an organic compound and an organic 
metallic material are simultaneously deposited is formed between the organic layer film and 
the second electrode, thereby providing high luminous efficiency as well as long life 
expectancy. Here, the organic compound is a material having electron transport ability, and 
the organic metallic material includes one or a plurality of metal porphyrin derivatives. 
Further, an electron injection layer having at least one of alkali metal, alkali earth metal, and 
their compound may be formed between the mixed layer and the second electrode. 

(57) What is claimed is: 
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1. An organic electroluminescent device that is formed by including a first electrode, a 
second electrode, and a multiple organic layer film, wherein a mixed layer on which an 
organic compound and an organic metallic material are simultaneously deposited is formed 
between the organic layer film and the second electrode. 

14. The organic electroluminescent device according to any one of claims 1 through 13, 
wherein an electron injection layer having at least one of alkali metal, alkali earth metal, and 
their compound is formed between the mixed layer and the second electrode. 

15. The organic electroluminescent device according to claim 14, wherein the electron 
injection layer includes any one of Li 2 d, Li 2 0, Rb 2 0, CS2O, Rb20 2 , Cs 2 0 2 , LiA10 2 , LiB0 2 , 
LiCl, RbCl, NaCl, KA10 2 , NaW0 4 , K 2 Si0 3 , Li 2 CO, BeO, MgO, CaO, SrO, BaO, RaO, Al:Li 

^ alloy, Mg:Sr alloy, and In:Li alloy 

16. The organic electroluminescent device according to claim 14, wherein the second 
electrode includes AL 
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01 aaiiriteAfe A^sfe xHeoii ccfa ?7ia3M»£»a el an u^ioiaa. 

?7ia*1^IteAfe o.o^og ^if^Oii 2^11 2J7BHI 3AH 01 2711 SOU Al 
S" #1AI?| 01 Oil 2JoB ITS' 017l*>2£dt ±AKJIQ. 

SE*_K EL 4:Afe SW?SS^(cathode)2F g£^S3^(anode)25^E1 3»fil- gfifti 
LH^ £SAI?1 ^SS aW» §01 ll^roi *!AIS(exciton)01 0I7I«EHS¥E1 §01 

#7isu as s^seim ^laMsratews a^i- BfiftPi uhsoa ^eas^Ai ioo— 
ssoi siOi sflf msm stsan sick 

Sffih 871 EL ±Afe AIDW, g&«, H SMEk^M (contrast) g2| Wat* mmm X 
£HS a^M^OIBJ (pixel). BMUIS 2^ Cl^iaiOlU S3 SS (surf ace light source) 

2| ™m^M Ah§§ 4* 2i°D1, SfH 7WI^0! ^2-01 #71 UflSQfl xWICH S3 CI^MclIOIDil 3 at* ± 
WOlElh 

OlEli? g£p »£ °7I EL ±Af2J Villas, £ !Q0 £A|£! U}2[ «0|, ?S7I5(1)*!0I 

£ M 1£R(2)Hh Xii 13^(2)?IOil SS£B#(HIL : hole injecting layer)(3) 9! SS^^i 

(HTL : hole transport layer) (4)2F, SS4^#(4)S|0il S2E1 = Sra»(5)2h ^&#(5)?!0fl = 
aW^6S(ETL : electron transport layer)(6) S a»^S*(EIL : electron injecting layer) (7)^ 
SW^a#(?)^l(HI S-SHS XII 23^(8)£S OI^OiSQ. 

017IA1, §S?a#(3), S34M(4)< SA|-4^(6), 2Af^S#(7) § SH-K as a oiggi .a*m 
IS. 'SICK 

disa- 'sra i -«aa "S7|'el xii 2B^c8)s\a»«*«(6) ss b»?h»(7)« -vn trirs(5)Dii 

21 Af# ^BAI3| 4ul, M IS^(2)S §§?Si(3) EES 3346ft(4)* Sfl ^#(5)Qii S**'*. 
aAI3 g£€^| -W9ft(5)HAi aAhSSOl 01^12 SJCtfh ±BH3-/H OflUAIM »A«i££ai 

cH^g2j, °37i el §§^SMosaAi^a.oi is chei^di, sieisiss.H 2a ^21 b«« 

(work, function)?!- ^V4>V a^SOLgOIWI^ 3^ BTSA 2iQ. 

□EiLK i'a>»o S ^ iil^ ^^01 SqCHL^I UUSJII AFWfeQI ^OlElgOl S 

Q. 

[[fdfAi, Mg:Ag ffi /AMLiffl- ITQI oFU 0|^2j tSSEHS °mO\ M 2S^HS A^h=' 

qeilk .oiath tes'.»*or&oi ui^h ^s^di ichaidi xhs. uisoi sol §n..3S3ffl 5^2171- 

■WHO. 

Mg : AgLi AMLi §0| WS. a^BS AFgofe S^j El 4 *I33°J ^Xllgs MgOISOlU 

LiOISOl °?|.°^^ SMJflQI JR»(plxe|-)a2l Hg^-£H(crossrtalk) £E^- ^r«aS7l- A^ ^^CF 
• 2101 Ch 

oFAlEi", ^71. ^XIIM^ 7HI 23^ IiI/§$DlH££ Af-goKW S&Ali ^ SlAIEl" ^OIhS S 
Af^« -sq (electron inject ing .capabi I ity)0l Vl^M .Oil W-fiAIH 4= »S0l -Bfl»F2lQ; 

DEiH^. slEOil^ 01 aA^a &#A\9W\ ?IoH ^#OIh 3^1K AfOlU £E^ 

a^nh &7}^£m Mom lif; m 9 f.; Li.,02h ^ istit oi-^ as^ 6 0.3-1. onm) ^^o^ o.^ 

Oll^f- fiJia2lCK[ IEEE Transactions on Electronic Devices, Vol. 44, No. 8, p 1245-1248(1997)] 

'HH-Siog ^(alkaline metal)S 3 Wfl^j- feT^DI, Q ^OhAI^ 

0111 #3, CsHf 2.1eV0|Aie.»- Cs.€2J- % l leVS S^CF. 

SAI-^a ?|oH 19 tfiffl# ^EHsL Li^O. LiBQr, NaCL KCl, lOSiO,, RbCL Cs.-02h 

^ 01 Ei 1KWIOI AfgEICH SffilQ. 

3eilk fe^ia ss. ?H^^oii£ »wii-aa wmm?i sa^ abss STaiim e^lh^q. 

4s, °7|^#°^ ^#Dle AK3I2J sW^OI ^A| SK^Ot. 4^301 S^EiaCK 

S^tqOI #AI Sr^.^g EEiyci. . 

s eras g^oj =^i§g.7H^pi ?i5KM esa -assAi. s °7i£ftmiu ° 

713^5801 SAI-S^a ^,^ # a^ a AK3KH1 ^gSPI 4»2J fta^ ^Sl 

3711 g^AII! ^ 2i= S71 EL ±X\m M§*tt$ 2iQ. 
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23 °4 ~7*<zf $f ^ 

#71 bswi mm, a &ss *o i s^, xii 2 a q^sj S7i3#eti xtfim 
°7i el ±»do sioiaj, #71 S7i3§saf a 2 ajoiqo wiaaga S7is^iioi SAi-s«rs 

StmOl S7I EL ±X\W *0§?}Cf. 

#71 87ia«llS STtegftqa 7W= StefsSAI, bHf^h70= Alo,S ^ 21D. 

^525iB|(tnetalloporphyrine) SFU SE^ ^^2J IgM ^2 



£KN #71 S7IS^#IjS 
H# 1925 4JCK 



7H * 2iQ. 




(Y)n 



.BIB. 4^71 A£ -N- -C(R)=0|01v O|ilH RS WAj^L dmi?|, l£Vi7|, Ofgpi 3! 

sflEiigAieq^is □i^.oia'.ass^H ,«oiafe --HQin; 

#71 MS ^7IM£2T l«, II A3, IIIA^,. IYA^; 3571, 4^71, 5^*71 K 6^71 HSS|:'a-&S Ol^Of 
3 -aS'S^EJ YS«"a& >90|D|;. " . * * 

■^l"Vfe'.»SAI^ B*tf?l', flWOKJUxX. 0HjDK]|±c7l, 8rHS-±B7l', .OW&iS?!,/ 'SAl«ffl7| S- 
.tiH!gIH7|£. "Gl^Oja 5£S^Ei S^EI^ ■■aOCTLb 57I.SS2J VIA S! VII A Bj2|.a^£ 0|^0j£! 

■ass*a. aBia&rjaioiofe^ 

#71 Bt.LHXI as 8HI2h .OFKI; QH»AIBtlK7L ■«E*AI7L/ffl£B;HHlPL 

qhtipi, arHoioiic^i,. :omom±?i vmamiL uwemjw umkmiiu mm^'k^ii m4M 

;5»Hy7L'By7L. 0KHk7I,; AlOiy^l, U5II7L flaw?!', --irsaZI *g" "flaSAIB^LS .OI^OIS 
■SSS^EI flOIBEIS s§OI7iLh -tfTr.fcjU: B„ ftStt B 4 ,: B3 Bt S B-3K &'S SHJOI&OI #3: 31 

acH-.i sg- ses ssia s=**s §g ^^5fe hoick 

#71 ^^-12|.jaM0iM,.HiB^*Hllfe^ #71 BUhfib, Bi-ah.ft;. Bs2h B* S.BtjIK aS'*HJ0|.6G|-S2f 
^••31£! ; i55F £E= 3EfflS f -a:2Jt!i- ^2fS" i£=. 93 di^fe ^SS4:7hC,. N; S §! 0§- d 

eSSIQh. ££*Jv #7| B.. # -Bt»a^ B^FrBU S B,, S'*lOOIfiO| -ZjSf'Sfi -aBS £±±t 3 

.shs s^zm • as 'fizifi hoi aa?h oh?l. »3j«7i, bw^MBrti^h .*e«ai?i/«=4 

.AISIII7h Onm?L WH0BlirJL.0IB0|Olic7i;,UMS8«l7l/ttli^s^y2|, .BWAI^isayPL i 
y^l/OHllWL AlOfePL U517|; ^?H7L ^52!7| a • «IHISAI*B|?S" Ol^OiS 5HS^E1 ^ 

12| MS, UHfS|«W=, 2Li,. 2Na, Mg, Ca, TL V, Cr, Mn; Fe, Co* Ni, Pt, Cu, 2Aq; Zri, 
Pd, Al, 6a, In, Si, Sn, Pb, 2H SI JiOS 01^012! 32S^Ei d^S SSOlQ.. 



4^71 7^'. 12| V^, HfSSIS'MIS, 0, F, CI, Br; OTAI7l(gh&^ 1-10) S B^tf7js 01 = 012 5 
S V3H CtfS S7I EL ^AH)1I AfgEI^.^71 S^^ilisi S£xfl£AI, MQ Uh^e^ uh7|2j ^ 
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3 




/ x 4 




■2!2L?KLJf =" N= ^ -ctw-oiDi- c wii?l iraw, onm?L sr^ipr. ow?i 9 

.^4^«H*wg wl ^oloT^ IM ,VA ^' 3 ~ 7] ' 4 ^ L ~ 6 ^ 01 ^Oi 

-«7|:VS Mffl'AlPI, . B*fil7l, .'BfiH0Klfc7l, OHIOK]|i£:>L BrHS^BUI, :0«|S*S7L ^gfflPI Si 
0«|tfnW3 .01^.0123. 3H3^E1 MS'OITILL ^l«E2| VIA S VIIA 45| 'aSS ' ofeoiS 

.aas¥a.awa& hoidi; 

291 n£ 0, 1 , 2 § 5HJO| n£IJ2, 

l§s-a ^M^ : ^lm L ' M0M71 ' UEmyf ' ^ 9m7 ^ '^^ a waswTOls. biSaa 

Wpj ^a. 2 a 32|. MS;. H»a»IH&..2LL..2Ha, Mg, Ca, Ti, V, Cr, Mn; Fei Co; Ni; Pt, Cu, 2Ag, 
Zn,. Pd, Al, Ga, In, Si, Sn, Pb; 2H S! TiO^ OI^DiS 2£S*H MHOILK' ' 

2 3^^¥Ei '•90ID:. 

ejiaoi eu^ «pj el ^ahhi a^eis susses sehsai, ^s- ueBi«pi& wi2j 





OltlH, &?l m Co, AlCl, Cu, 2Li. Fe, Pb, Ma SiCl^ 2Na, Sn, Zn, Ni, Mn, V0 ; 2Ag, MnCl, SnCN a 
Ti03 0|^CH3 2£3^E| >MEH£iQ t 




CHI 



P?\ ajKfaSS LUO, Li-O.;,. Rfcp, Cs^O, Rb,0,,:Cs r O^. LiAia, LiBCL, LiCL. RbCi, NaCl,.;KAlO r ,.;NaWb 4 ; 
KrSiQ,, Li.^CO; BeO, MgO, CaO; SiU BaO^'RaO, Ai:LiftfS # MgiSr&g <£ ln:Li£S§ Ofk 0|$CH 
S ^ aCK Itt 4^1 XD 23^S;; UW*M;£; AI3 OI^OISD. 



3£ 
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S^HI^M *TiHSS Qg^ HO. ^, Alq, a CuPc^J SEP x:y£.£Alir till, 

2[S\ TflSMAI x=1, y=00l 1 4 2J£DK *0 2 £R CuPc£J S 

^KQ, A!q,2J gxf SI 22^ Sfe an«**2|SI- g = 7flS0ilA1= 2[ 

x=0, y=!0l § 4: 2iQ. OIUH, % l AKDIMA|2| x, y°J 2Jg BHSQ. 0IEI*]- £PI 

St®2| ^)J0£, HtB5|ftPII = . O.lnm ~ 5QrmAK3IWA| gig!LK 

ITg »& S?l EL ±J}m £91 S2SKH ggStS QSSF ITLK 

E 2= g ^SOil [[}! EL 4Xf# aCH^ 75B3ESAL £ 20ii £AIS H^l- gOL £71 EL ± 
^2 2I5K21), HI 1*R(22), S7l*!g^(S§?S#, Si^ti S! »S»23 0I^CH2)(23), 
M 23^(24)g 3>fe ^(laminated structure)^, 3#e ^2?! Oil S£EI= M 2^(25), 3EI 

H qi^HJ °7I^#^(23)2|- Xil 2£R(24)AHDIQil 2Af S^l JH^AI^I ?loH S^iKf 

M2h ^IS^MUOI SAI-3*TS 5Vft(26)a- (27)01 ^eElCH ttgaCh 

DUlAi, ^#(26) g 2W?S#(27)£S AFgEI- il'g ^Ai 3^ hlhSF ^CK 

Dm BOI, S a"2MAi^ S?I3#2«Z3)2> El 23^(24) S3ffl«SK23)I» STO?H»<27) AH3I0I 
£PI2|- I>g fig 0|^CH£! £t»(26)S 3J#SKM ±A r H1 »S £S§ StefAlB^ SAIOil 4^1 3 Til 
g^AlgJQ. 

CH?iAL =6f#(26)2F 2W^S#(27)2i = H|fe Z*ZJ- ^ O.lnm ~ 50nm2F Sf 5A ~10Ag..£ SO. 

g ejgOI [CM S?l EL 4rA« *0*!WgS 4»fcfCK HEiLK utflSJ HZ|»gO| AhgEI^ M 

g, 4xi .g°i 23 g ssxpi- g wssi a sin s»ai?i& sklhwiai «s A«ir^ sj^g 

(1-)*g..7IBflW H 12^£SAI ^gS^°l ITOCindiura tin oxide) H|ef»- 140nmg£ St! Lh 

(2) a ia^^0fl §5^a#£SAI ?Ej -=BSA|bfe!(CuPc)» -*t 20nm2j =)J||S : -S^Al'ap. 

(3) ^1 §S¥S#S01l' S^^S^SAI 4 . 4 ' -b i s [ N- ( 1 -napht hy I ) -N-pheny I -am i no] b i pheny I ( NPD ) M 2f. 

(4) ^| §S4^&^fOil aS 5=TAI?I^ Hi, ^ ^#2] S° 8-hydroxyquinol ine 
aluminufn(Alq>)-i Sf 30nm£j ^JI^ 'S* S^AIglQ. 

(5) ^sr#^-oii s7isHtt«a -S7ig^«a« hi#s ^Ai-g^rsio! zym&mut 

m^2] &&mm vstta. g^#^i un,^^ s^chi ma- ^5^ 4 Sisoi, chs» o.inm- 

5pnmAKDl^K^t^lCK 

A^feS!- ^i?iiht»#2h WIS^MHSJ gp^. ^A1 UKh »«CH; St«LHMAl'2| gf fiffi- 

(6) ^1 g^#^Oii 3^S#£SA| ITITEI 3^, . 'OTEI £3^ -S 0IM2J gtffg ^aiGHE-^Ri* 
CHBf 5-10 =lJflS S*TAiaa.- HUrsiSCTS, 4^1 :aW?g|#G!. LirO; LL-a Rb,0; CsiO, Rb,O r , 
CsA, LiAlCb, LiBOc,. LiC.I, RbCL NaCl, KAlO.^. NaWO*. K^SiQ,, LLCQ, BeO, MsO, Cad, SrO; BaO, RaO, 
Ai:LitS,;Mg:SrtS S ImLit,^ CHh:*K:IS OI^CHl 4 '.SILK 

.(7) . ^1 4 h 0il M 22^ES Aim ^ 200nm°] ^]«S ^SAISLK 

(8) h^owi^, 4^1 a 22^chi Ms^e as ^ mmgy.k±?!WM i^^ei ej^^^ioi^ 

(encapsulat ion)M 4tS^ h 4 2JLK 

Li .021- ^g S^SS^I 3? Alq, 21- AlSI-HJ 2^401 mx\ 0\L\Rt Inm ^JJilM ^ Li,0#g 

^2^1 3g$J- #01 :OH-ia.fi«a ^(island)e° p °1 ^3EM : i^=Lh, 

3E1LK. g. -WaM'c&S EL -^«B Alq, S?it^2h CuPc §2| S?l^MH0| ^A|-S.^| 
SVdS-LijOSh ^g SX^a#2FHJ 7113 S^Oil SiOi, CuPc M^l ^13^1101 Li,0§- LH'2|- IS S 

zim mn Argsi-^s a.«CTi slf. 

OlEI^ *j^01 °7)°^K3^2hBJ TflSOflAi §^FA|?IH £AF2| ^hA|7|LK 

g^#Qil ±tt& CuPcOilAiSI copper OlgOl CuPcSUl AK)|# ^CH^S^ «CH(boridlng)5LK 

g chi coe ^^i el ±7im sioiAi^ lfmhi- irg aa^'ai'a. 

^7l5rtm^ ^I3^11'0I MAI-g^JS g^#OI 5*^1 g «^2| EL OFUE}- 
1 

M 1 S^, a 2 ^ L^2J °?|5JS^e 5t#KM SSS o 7 | EL ±W01 , o,oiA1/ 
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2S 5^ S7| EL 

n \%w siCHAi, %mmmo\ &7teg&tm ^d^s S7i el *xi. 

3 

M 2%m 2J01A1, #71 SA>5£^§ PC! ??7|t1tm0l Alq.U# t}= 871 EL i». 

4 

M ltJOil S!01A1, #71 8712^1101 =^5S (metal loporphyrine) SECT IS 6HJ- 
5 

av^i =^55111! SPI ^i^! 121 ?f= 2g«ISE£ 5fe 871 EL ±A>: 

^i^i 1 



(Y)n 



-IT-) 




.x«f. A fe._m-cEfe -C(R)=0ID1, 0IUH RS 5£>.'iri!7l, SPJ'AI?!. Ortlll-71, 99*71. OBI 71 Sj-flia 

sXie^is 015012 3°s^ei ^eja=;mmoioi;: 

HS.^7igi2| iff, IIA^. IHA^.; IV M. 3571. 4571. 5571 3! 6571 a»2|. SiS 01501 
!2 .aSSSEI ^SJEIc, S10IDU 

^AI7I,.' H*fPL W10hD|i7l. OHO|0|i:7|...a-S5i5!7l. :0F1££5!7I, ^OTtfttgl IS 
OltiWlS 015012 ! 3£S*H *«|EH* 99 0171 Lh 571 «ESI. VIA S! "VIA. 015012 
a££5Ei:a«!EI= §S0|Dl; 

^71 hS 0..1, 2 S SHJ2J §5: ...... 

#71 B, LHXl Eki ^ 5±. ^S7I. 0la7|, W*A|7|,.'b^4XlWa7l, §iESA|7|,. S|5*A|#^7|, 
rusnni &a0l0l!x7l dAoiOlir7l. a§i'EIS7L 0HEiS7l, UMS^7I, SH3|-=Sy-7L gffiXl 

■a^iSS flSjas s§oi7iu. g?i.B,atfc. B.a-.i. at a b^kks «hjoi«oj ^^ 31 
aoi gasf.as esis s= azts n t!.s«i= =§. 

X1I 5*K)1I SICHA1. _. s _. 

B,3I B-. B.21- B». &21 B* S Brill- B.S SHJOI^OI ^ #S' : S3S M^il 2?*®. ^ 

a- gzi^ §2j §2ioi c, n, s a os aeja= sis eich asm m^s.s. s& 87i el 

*D §*m 2101A1, 

#71 B.iih b-> e&&, b* a fcai' b. s- suojgoi zN- s.Ss ■3'»'se£ "itaa'-si^ 

szw c£^ 5)01^71. 01171, W^A|7L 6^^Xia^7L 6|E^A|7I» 8|E^AI1J1!7|, 0© 

□S&l. Amffii LU517L WF«7I. VShTl a §«EilSAIMS!7|S 015012 32S5E1 1 
if 5iJ^# Sh^ °7I EL iA}. 

§^&8 
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SI SttQt 2JCHA1, 

£PI 1S1 M— 2Li, 2Na, Mg, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Pt, Cu, 2Ag, Zn, Pd, Al, 6a, In, 

Si, Sn, Pb, 2H S TiOS Ol^OiS 5££^E1 fi^S H323 tY= 831 EL 

n s*tn ^oiai, 

n^Aj ,o| v ^ 0< F , ci, Br, gfflAI3l<B±* 1-10) g H*5«3I£ 01^012 2H^E1 ^ehei 
^3£3 EL 

10 

■H.5SHH30IAI, 
«s EL *X r : 



2 



^5^1 3 
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